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Organic electroluminescence cell - forms sealing layer comprising oxygen 
absorption layer and oxygen barrier layer over protection layer 

Patent Assignee: IDEMITSU KOSAN CO LTD (IDEK ) 

Number of Countries: 001 Number of Patents: 001 

Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 
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Priority Applications (No Type Date) : JP 93343635 A 19931216 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
JP 7169567 A 19 H05B-033/04 

Abstract (Basic) : JP 7169567 A 

The organic electroluminescence cell has a multilayered body (2) 
having a transparent structure. An organic light emitting material 
layer (14) is formed between an anode (12) and a cathode (13) forming a 
structure (1) on the substrate (11). A sealing layer (4) comprising an 
oxygen absorption layer (41) and oxygen barrier layer (42) is formed 
over a protection layer (3) that encloses the structure and substrate. 

ADVANTAGE - Maintains stable light emitting characteristics. 
Increases life time of cell. Prevents mechanical deterioration of 
element due to heat, oxygen and moisture. Improves quality of cell. 
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ikB£ £©«£=£?•**>©-?* 9. *t;. ^©MikB 
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9 ] ^!HraM»S^BS^©^S©^^*5K 

©^rtSELj?^. 

*W. w$8M<3~3 0©, -»*fc{i-»©KjR$}$ 
K> t5|!ifc#*£, a«8#S«C3«fi8©^«©«©*. $ 
R. J E-©&K£t>L<tt-E-©8fc*&. £fcttMSfl3t$8 
E3fflJ8©*i»©a»*. &B. *©&l?S&t>L <«■*-© 
8fl:*ft»fl:-7^*->r>A, KS?n->9A, 8{b 
**. 8ft;^5'>, ^>h:MK 8&B±, *>*>jd 
h, MV)± (tt±ttib) , g<47;ps±, yU 
*7;l/5^-, V^ry^h. ->u*. y;io-7Rt«Sft 

#^e>fc-5Sa^8«ft5-&u©#)i?»;:i oas%& 

T©«ST^a$ii-«:t)©T*-5 £ t aWRfTSaifcft 
1] rdE8*£R8. R*Xttt8»-ra« 
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7lUilE«©^aEL^. 
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ctt#afr*ii*!ai 6£&«i 7?e«©:fr«tEL 

ttLXt£Z>m&#, Stttfl::*©*|j6#©fl««k:EHUfc 
*tf /*&«»jhiil*> 6&a«i***f** 
«ei. * ?tc*5V»Ti8iEaB«:©«aJB* J:W»JtH© 
*&<'fcfe-;fr**. ■XSlfflk^l x ] 0 >' c c • 
cm/cm ! • S (cmHg) «TT£*WtB»£'>& 

[k*jb2 0] s8tas(B<*:©ffa)iA5. ®5ga>a«* 

#1 x l 0 ;J c c • cm/cm 2 - S (cmHg) &LT 20 

«at-r-5»*« ©n-rn^ 1 ^8h*©^«e 
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ffiWT?«&<. ©©*ftTtt. r.©<fc5^C^fiS© 

®^b5©ir«^, EL*?i^±at©K^*©a^ 
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«*)S:$nfcfe©t, K*-^*»fcA*«*»tt©^b 

fi**©*r*8EL*?*ti«-r*i:t&@Wi:T*. * 

a®-9--f^;ncJ:a^ ; r-©tiitt«*'(i:i&K±bT. 
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[0 0 12] S9ffi®sB*©«, KJ6Xli?S«-f5 

&S©?a$*. 8& -?-©&Jg« l fel.<l;H-©aMM&£ 
fy. ^yv-f-iv. 8t&&±. tviUot^K ^ 
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ra«»©&«©*t&#, $£, -t-©*MJat)ly<»«© 
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&frs&s»fr&s«ft*-£U:©teRKi oaa%« 

a? T©aSTSfcS-8-fc"b©. £fc«JgfcKI;:lS*x0t 

T©S8a-rs§s-ii-fct)©T*«r:t-6»at-r5 3 lr« 
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t c t t-r^^rtaE l «^ *nt«* n*. 
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^tiELSRTjWBtt^ns. 
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[0 0 2 4] *fc, *©il>ft< iife-^aWSfctt-f 

*« E L ST-tcfc ^TIfrffitS/B#©#9»* J: t&tjfcff 
©4>fc< t gft&fitt&ftti x l o-'* c c 

• cm/cra* • S (cmHg) BiTT* 
&< tt>-JB^rl-S*>©T*-5i: 2:£l*i8ff5W8iE 

[0 0 2 5] Wffiffl@*©«a©*t, K*®18t!S 

»#U x 1 0" c c • cm/cm 1 • S (cmHg) ¥X 

[0 0 2 6] StaE«!S#©»il:8»». ffiSSJi^ 
Stfix 10" ! cc • cm/cm 2 • S (cmHg) l?X 

€4$«t1-S*«EL*TA<ig«sn5. 

[0 0 2 7] £61::. WE8JS*©^±®ffl^«JIC, 3 
ft fci8*8iiW»*U x 1 c c • cm/cm s • S 

(cmHg) aT-P*at«JI*i>&<i:*-^#f* 

[0 0 2 8] PIT, #S6«BKJB^Sft*:fr«EL*7-ffl 

•7-©«jfi^lc-pv>TK?lir*. ^©fflfiXfi. fcfclHfcS 
n*fc©T«&<ffi£©*/££$£C£tfTi**. ftt 

/BW, Kffi/8tt®/*7£A®/&£> XBBS/ 

-cm**. sfc*»**a»ffl)s©aiffl*T , t>j:wo. «* 

©tfft©&Sjret>.k^. cn5©#«»fcJittfciA. 
tfW«¥ 5 - 0 2 8 6 5 9*fcfHS*n&*tW!l*An 

UTaS^S-t*-, ^©ss8ai*fc#«B%£-*0« 

«fct/>. S£RJ§©«S£B$iV>;i:£@©J?a «a* 5 n m~ 
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©&JK, Cul, I TO, SnO: , ZnOftifOSim 
>V1HZ<Dlstii\iZX.r). mm*®i$.Z&Z>Ct\z£r)ft 

io fca. as«£i o%«k9^#<-ract^a*i><. 
*&. ««tUT©5/- hfitattftHQ/Dar t-ra 

0i)m~l«m, #3:U<ttl 0~2 0 0 nmOlST 
[0 0 3 1] @- 2 ISffi 

&jps, *&e#ttfc-&«»tfcn6©ii£t!i«s 

*ftB£T*t>©&ffl^5i:iJ&*T#5. £©«£$&* 
SftH©A*WtUTtt, :TMJ9A. ^-h'J^A-* 

SBiSSfc, Al / (Al» O, ) , -f>v9A, *±* 

««m£&B^X/^:5'l)>^ft£©;fr&tC<£9. #K 

s^aij-acticko. fmra Starrs*, s 

i*W*b<. KJ9tta#1 0nm~1 Mm, »*U< 
«5 0-20 0 nmClitlitui^TtS. £35. 
^©ELjSmcfcUTtt. «»«XJ4»fR©t^n*- 

«? iftUT. ^3t©ffi9WL^$!Sr|fiJJ:a-a-5fe»*f*U 
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mm ©#» t UT«ffl?jiitt*tMfc^* t bra. « 
^>'/**u- > y-^3R«©«t}t*a«i. 
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50 tf SCtmi. JtOiS&mtLTft 
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2. 5-fX (5. 7 -v- t -^>5\«>- 2-^X/ 

**u-v/u^) -i. 3, n-f-ritry-fr, 4. 

4" -t'X (5, 7-t-^>fiV-2-^>'MH- 
7'J.IW X^-IV^X 4, 4" -fX [5, 7-v- 

(2 2 -T^w - 2-^ >7**-y- 7 U 

;W XtMU^X 2, 5-k'X (5, 7->>-t-^> 
2-^>y^+-9-7UJW 2, 5- 

fX [5 -a, a-v^^^>v , ^-2-'<>V^+ 

■y-yj;H ft7i>, 2. 5 -fx [5, 7-^- 
(2-^^-2-y^;w - 2 -^> , /**-u-7 , j ;o 

;H -3, 4-/*7i-Jl-M7iX 2, 5 -fX 
( 5 - ;* ? - 2 - '< > 7**1t 7 'J ;W if* 7 x X 
4. 4' -fX (2 - ^>7*^-y-7 , JJW t!7i = 
;k 5-^(^-2- [2- [4- (5-^^JV-2- 

^>7**+J-7'J;W 7i;jH f-;v] ^x/tf^tr 

7- ;k 2-12- (4-*dd7i^w fx;i/| 
7h [ i , 2 - d] **i*7-;^©^x/;**-y-7- 

2-2' - (p-7x-u>e;f-i/» -fx 
'<> , /f7'/-;^0'<> , ;f7 i /-M> 2- [2- 
[4- (2 -^XAf S^/UJW 7izjl/] f-;p] a? 
^>7-f5^7-JK 2- [2- (4-AMt->7i 
fx;!/j A>7-f s.yv-)V&<D<>y-f 

ffcro^ffljWb&Wa, $-$x HJ- • *7 • ^>-feT--f 

■y? • y-fXT 9 7 1, 6 2 8-6 3 7H*iJ;iy:6 4 0 

[0 0 3 4] fffiffi+W-Mb^XM Rfr&fciLT 
tt. *«A«»BBBS 63 -29 5 695 ^^fcM^^n 

»i. MJX + 7^SX7A. fx 30 

(8-*/'J7-;U) fX K>7 

[f] -8-*yyy-;w m fx (2~*?;t- 

8- + /"J/7-H 7/^5=>?A*^->F, HJX 

(8-*/uy-;w -f>x>>A. hjx (5-^f.^ 
-8-+/'jy-;W 7^5 r. 7 A, 8~+/'J/-^ 
'J?<?a. bux (5 -7dd-8--ivj/-;W # 
'J 9 a. fx (5-^DD-8-^yjy-;w *ji,-> 

OA. #>J [1>» (11) -fX (8-tHD*>'-5- 

>.; / * xi 9 8 - 1 F n*->*y ij 
&m«i#*>i? 'J f'jAie > h a -x*>g£#tf* ;i # 

[o 0 3 5) mmx?<) ji^xtrxsut&fetu 

Ttt. 0?*.tf&;Ni#if$&O 3 1 9 8 8 1 #gW**>BfcW 
ftlfrSBO 3 7 3 5 8 2^l!IM*fcB8ij?SnT^*t>0* 

ffli^ctm^. 1, 4-f 

X (2-^f;i/Xif U.IW OV>, 1. 4 -fx (3 
-.^^X^'JJV) "*>-fc?X 1, 4 -fX (4-*^ 

;ux?-u;W "O-tfx xx^'j;i^>-t?x 1,4- 

fX (2-.tf)l/Xf ij*) *<>-\£>. 1, 4 -fx 
(3 ■ X^kX^UJl/) ^>-lf>. 1, 4 fX (2- 50 
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[0 0 3 6] &BB¥2-2 5 2 7 9 3#&$BIC5B 

* £ *T H * ^ X? >J ^ f 9 i> >R»#%>»Jt)i 
tLTfflHiCt^TiTS. 2. 
5 -fX (4-*3MkX^U;i/) f5-XX 2, 5-f 

x (4-x^;vx^u;w f5-7x 2. 5 -fx L2 

- (i-±7^;w) fx;u] f^-xx 2, 5- fx 

(4 f+XX^'J^) f5i>X 2, 5 -fX [2 

- (4-f7xX/W fx;W f?XX 2, 5-fX 
[2- (l-fux;w fx;kl f5X>S?£#tf*c 

t#T£5. ^-WftSWfcWtUT. WUiBWWm&O 
3 8 7 7 1 5#9M$(C§8*3nTV>S#U7xXA-& 

[0 0 3 7] .hJ£b&»Jtiie»l. 
hft**X/'f Ht-S-tJ. *«kr;X9 1| JJl'^>^>*.{b 

^ft^aw-ic. mai 2-73'd^u>'> a. appi. 

Phys., S2 7#, L 7 1 3 (1 9 8 8^)), 1, 4 
-^7i^-l, 3-7J-7I7, 1. 1, 4, 4- 
fF57iz;Wl, 37^i^X> (6t>.Appl. Phys. 
lett.,IB5 6#, L 7 9 9 (1 9 9 0^) ) , ?y f )V 

m mm# mmw-2-3 0 5 8 sew^m . "oj 

W>K«#: (^W¥ 2 - 1 8 9 8 9 09^i«) . 
>J77-;U«*# (^H¥2 - 2 1 6 7 9 1 * 

Tgs*snfc*++fv77-;i-K«*) . 7;uy-x>ss 

(^?S¥2 - 2 2 0 3 9 3^«) , f ?v*'J >» 
#^ (ftB8¥2 - 2 2 0 3 9 4^^) , ->^n^>^ 
-Xx>8$& (4#5BJp 2-289675 ^ttffl) . f n 
nf v-)H$m#. (#M¥2 - 2 9 6 8 9 , 
X^U;V73>^* (App). Phys. lett.,^5 6«, 
L 7 9 9 (1 9 9 0f)) , i'T'J >%te£® 
2- 1 9 1 6 9 4%ii«) , fflS5^H5ii«WO 90/1 
3 1 4 8-?>Appl. Phys. Lett., vol 5B,18.P1982U991) 

[0 0 3 8] *S59g-Ctt» «#fc«Jt«©a»tLT> ^ 
SSv^'Jr^ >JHt&« QKfHttfflFJBO 3 8 8 7 6 
8 #9818*^58^3 - 2 3 1 9 7 O^SlcBS^Wfe 
©) SlUiCtWilK Ltd, 1, 4 

-7lZl/>y/flJf-f>, 4, 4-7xXl/>i>^ 
^UT-fX 2, S-^XU^WJx-f >. 2. 6 
-^7^V>^^f'Jx^ X 1, 4-f7xxU->->- 
^^'J^-O. 1, 4 -p-^UXxXWXXXfJ^ 
-ex 9. l o -7>h?-fe>-7'f;py;i/^^iJ5 :: ^ 

X 4, 4' -fx (2. 2-y-t-7Wl'7i-;i/ 
b-W f7xx;K 4, 4' -fx (2, 2-x7x 
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(7) 

11 

[0 0 3 9] d©A5twUT#J£***%«S©ff3fc 
■3l/>T»iftfcl8£ttfc<. tWIClB i;T3»i&<lT*E 
Stt5nm~5/im©*5E#$?£LK • 

fc«jHLaAHA> Sm&ftAT* C 

A«gS. ftA3n&«» (*^tiE7L) £*#©*•?& 

iEJloaA^n^TStt^WttA^n^t^tCWK: JO 

[0 0 4 0] ®IE?UiA/g 
^HKJSUTSlte-nSEiiaAMOWtUTK. ft 
*<k 03t€*«»©iF.fl,ftA»»ibT«fflS<iTV»5 
t)©^«RT.*^(OjE3LftAIBfcttffl*nTH54iffl 

■5. jOLftAH©$M4Kt imro^A. tRTCBKtt© 

^n^s«"r5%©T*t3. w«»**wi*i»»© a? 
I0 04 D gftmt i/tit Mx-tf h u 7y-;MB* 

# (*H#flF3, 112. 1 9 7 *f9Jjffl#3?£i$) s * 
*«f>>7 (*FHWf3, 1 8 9, 4 4 74* 

6 0 9 6 **&i58<##f8) . itf'J7'J-;V7;HJ>S§3*# 
(#®#fT3, 6 1 5, 4 0 2#W»». |S|S5 3, 8 2 
0, 9S9Mf Kfg3, 5 4 2. S44^MI 
S< #&B34 5 - 5 5 5^&&. [?05 1 - 1 0 9 8 3^ 

#193 5 1 - 9 3 2 2 4 ^&*8. (bJ 5 5 - 1 7 1 J» 

0 5 Jf^St* ft 5 6 - 4 1 4 8^«. fHF 5 5 - 1 0 8 
6 6 7 m 5 5 - 1 5 6 9 5 3 *?&|g. ffi 5 6 - 

3 6 6 5 6*§^»«#88) . bT7\/U 

y'/n>mm» wm#ft%3, 1 so, 7 2 9#tob 

$. laJSM. 2 7 8. 7 4 6 ftfflBB 5 5 8 

8 0 6 4*J&«, |s|5 5 - 8 8 0 6 5fJ&«, 9- 

1 0 5 5 3 7 ^iifg. 1^55-51 086 ^iifg. M 5 

6 - 8 0 0 5 1 ^^ffl. 1^56-88141 WAm. R 
57-45 5 45 *J-&38, [3 5 4 - 1 1 2 6 3 7 

«. r^d 5 5 -- 7 4 5 4 6 WJkW8&m) . Vx-l^^ 40 

7 5>8*«c (*S«=flFJB3, 6 1 5, 4 0 4^$*B 

#&Sa 5 1-10 10 5 1^1 4 6 - 3 7 1 2 

(H)4 7 - 2 5 3 3 6^&«, &ISB85 4-5 3 

4 3 5 5 4 — 1 1 0 5 36 |f0 5 4 - 

11992 smkn%f»m . nj-*7s 

(#Hft§f!g3, 5 6 7, 4 5 0#Wffl#. f»J35 3 , 1 

8 0, 7 0 3**$«&. [5]&3. 2 4 0, 5 9 7^«J 

a, i^»3. 6 5 8, 5 2onmm^ psm, 23 

2, 10 3#WfflfS> RSS 4 , 1 7 5, 9 6 1 §lffl 

ESM. 0 1 2. 3 7 6WM8IS, #£B84 9 -3 SO 



&Si¥7- 1 6 9 5 6 7 

5 702%^, 1^3 9 -2 7 5 7 7^iiffi< «fWPS5 

5 - 1 4 4 2 5 04f£ffL (S|56-119132 
«, P356-2243 7*§^8, Hffifctffg 1.11 
0, 5 1 8#ffffl*$#J!8) . 75yB«*>^3>K* 

# (^s^wigs, 5 2 6, 5 omwmw$#M> . 

V-^R** {*B»HF» 3. 2 5 7. 2 0 3*f 
9B«»#K!|jS©'b©> . X^U^7> K5-t>«»<* 
«HIW5 6-4 6 2 34*$MW*1») . 7**W 
>3f2S# 0WHH5 4- 1 1 0 8 3 7*fttt«#M) . 
k H (*B»flF» 3, 7 1 7, 4 6 2^93 
UBS. #SB85 4- 5 9 1 4 34|&?8, M5 5 -5 2 0 

6 3#£;$8. 1^5 5 - 5 2 0 6 4*f&!8. ^5 5-4 6 

7 6 0%^i, H5 5-85495^«, H57-1 

1 3 5 0-%&«, H57- 1 4 8 7 4 9*f&$8, ftBB¥ 

2- 311591 ^&$83S#Ra) . 7.3ML^>SSi*& 
(#WW6 1 -2 1 0 3 6 3^238. |S)61-2284 

5 1^t. 1 4642^1. Wia 1-7 2 

2 5 5%^, 06 2-4 7 6 46§fi«, ® 6 2 - 3 

6 6 7 4^&$8, H6 2- 1 0 6 5 2-t&f8. fej 6 2 - 

3 0 2 5 5#ft|g. 0-9 3 44 54|£I8> H60 
- 944 6 2fft», fajeO-l 74749%^. PJ 
60-175052 ^&$9$#flD . >8## 

(*B^HF®4, 9 5 0, 9 5 0#SW») . #'J>-5 
>?S (»SUF2- 2 04 9 9 6l»aW . 7^'J>*» 
(#08^2- 2 8 2 2 6 3^«) , »«V 1 - 

21139 9n&mzmxii!tiTv->zm9Mftft : ?*<) 

[0 0 4 2] E7LaAS©#»ttT«±K©fc©5ffi 

3- 295 6 96 5^«^lCBI^©f>©) . 

W^4. 12 7. 4 1 2^Wiffl», <8Bgna5 3 -2 7 0 
3 3^*. 1^5 4-5 84 4 5tii«, 5 4 - 1 4 
9 6 3 4 354 -S4 29 9^?8> H 5 5 - 

7 9 4 5 0 4J&?8. R 5 5 -144250 H 5 
6-119132 ^^^1. 15361-295558^2; 

|S)6 1 - 9 8 3 5 3^«, M6 3- 2 9 56 9 5 
, 4#fc^r#«3!H»75>ft-&«l5fflV^ 

[0 0 4 3] ±E#;V7^ 'j>ft-&«©fta«fyi:ur 

\t. *V7-VX 1, 10, 15, 2 0-xh97x^ 
^-2 1H, 2 3H-#;i/7-<>j8 (11) . 1, 10. 
15, 20-7h77xr*-21H, 2 3H-#*7 
^ >ffi«B (II) , 5, 10, 15, 20-f 
W>?7Wn7i-W -2 1H, 2 3H-W7 

->tj3>7^Dy7^>*+vl ! . 7^5=^^ 
7^Dy7->?DUH, 7^n->7-> (^«) , 
y')f'7A7}'Dy7-X IB? S =7*7)17 9 a ^7 

^|7^D->7-X ?DA7?D->7-->. MIS 
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(8) #H¥7-.l 6 9 5 6 7 

13 14 

7?n->7->. ®7?azs7=.>, w^A7?o mme 1-2 2 5 1 5 N61-23 

->7^>**->K. Mg7^D^7rXftf^? 3 7 50*&W#fc||*anTV>67>r«?*/5?** 

*7*D«>7=>***tf*;:fc!8fca*. >W*#*.fctf7>hn>lHMs AppI. Phys. Lett., 

[0 0 4 4] fi8E»S«»^a75>^ftfe«t 55, 15, 1489-t>(rili£©3& 3 8 ts)Jt;fflfta$nfliS£-as& 

N' . N' -rh77i^-4, 4" -S?75/7x 1$BSW 5 9 - 1 9 4 3 9 3-^4ilRl;B**nTH*Hi 

=/k X, N' -y7i-;VN, N' -b'X- (3- 0«?figttfc6tt«0i*if 6ftS. tt*S. fcBgSS5 9 

**^7x_;» - [1, 1" -K7izM -4, -1 94 3 9 3^*-e(tMIB*7ejittfi:^*««3t 

4' -v75>. 2. 2-fciX (4-v-p-h>J;l,7 «©»»fcLTJB*lxTW**». *X9!*«>ttttC.I:tl 

U7izjW 7an>, i. i-exu-j>-p- ;o tf. *^aAJio»»i:UTfefflv»*Et*tTr#«jii 

r- UJl'75y 7x-M yfo-N+fX N, N, . fiWifrkttolt. 

N' , N" -fh5-p-h'JA-4, 4' — 77S7 [0 0 4 8] S£. 8 'J S -)l&mft<Q&M® 

l, l -fx C4-x- p- MJ.^7sy7 ^#WicttS>jx (8-+y 7;p5-r> 

x-AO -4-7i=^->?D^f>, fx (4-5? A, HJX (5. U/-JW 7 

^^7=y-2-^?;P7x^) 7xZ)M?X ;PS^-?A. MJX (5, 7 -i?7"at- 8 -+/ 'J y 

fx (4-^-p- MJ>73y7xrjW 7iz;M -)V) 7;i/3-9A, MJX (2 -^^;u-8-+y u 

t>>. X, N' -v7x-;l-N, N ' -5? (4-^h 7^5=>>/»4p*. £nS©&«fS#<7)>H.*fc 

+ ->7x-JW -4, 4' -5?rsyif7x=;K N, MtfUru Mg. Cu. Ca, Sn. SfcttPbfcM 

N. N' , N'-fh77i=Jlr-4, 4' -5^75/ ftto^fc****»«»«^ff.A»©«Ht LTffllr»SC 

7i_iH-rJk 4, 4' -fx (-771^*75 ^ itfT^S. **;U7 'J Utt* ?;V7 

/) ^^-H'J7.xn.;K N, N, N-pJ (p-MJ ;J'n«>7=>*&tt*n6053(i«i*«yA'*^aS. 

75>. 4- (y-p-h'Jj(,757) -4' - >*«TB«*nT^6t)Ot>a*bV». *&. 8ft® 

[4 (v-p-hu;P7S7) wu*] x?;t^>. ©»»tLT««L&yx^ijjn; 55?>si*#fc. « 

4-N, N--77ir.F/5y- (2 -i^x-JUf- mWBoWttt LTfflU* d t^"C^5. 

J» 3-^K^v-4' -N, N-77XZ [0 0 4 9] *F&AJi2:LT©ffSI*&CMR3*l& 

^75 yXT^O-tTX N^xr^;^'/-;^ trtflt, ia#tt5 nm~5*irrrCi&-5. CcofSTffiAS 

fcffii£©##*^5 L l)7M>#fc£ttt>. TEftifcAS jfiT*oTfc<tHU rf-*a^*7c«&a&fi!t©£&S 

[0045] sEn».xtatLx<omts\tmzmis.tsnf3i 30 [0 0 5 0] *«wicffl^5n5«iH# (&aje 

t^#. MH5nm~5jtmT»5. £©:E?l&AJl *<ty/*fc(ittjh«) IC^T, &5mZt\ZW&& 

*^&s«JB»|jgT?»-jTt>«kK rX ##©«8£&±T*fc»i;:&jfl£n-5. £i 

ti&»T-s«3CHtea-r-5«te*^rLT^ntfi<. ioosd 1. m-omm 

^©tmiLTteft^awft^©^^^©*)© £-©5g9J©;gr«ELs?mi. 0l(c^TJ;^lc. ffl® 

SfflRlxTJ8V>*£. t«»Tr*a. # 2 t VTm&ft 1 0ftfl£fRRl 3 S^LTftlUg 4 

[0 0 4 7] &tt{a!£LT«:, rhDH«7Ml//> 40 SrSKSnT^S. C: ©Sf ifcH 4 tt. K*MS4 1i5 

lf*#. 8Illg57-H 9 2 5 9^m R58-5 .fcOIBSAU 7JB4 2 Ujt-SJBffl-ffliU±*> 

5 4 5 0*£«. 1^63 -10406 1 *£**£H;k &««SnTH*. ETF. ««I3Rt8tjfcH4fcTn> 

SnTH57>H*7y^^>Sl»fl:, Polyuer Prep SteA^Mlda^f-S. 

rints. Japan Vol. 37,No.3(1.988)p.6819?IC5S«$nTH [0 0 5 2] 1 ) ffiS/I 

#;U#S>-f5f-\ JapaDese Journal or Applied - A£ C t^lj-n«ig-T Ut>S?»t5i^KBft:V>*t, Jftjg 

Physics,27.L 269(1988). ^ggB36 0 - 6 9 6 5 7^« fls 1 C5««SS/jN[Bt45$ A5tH5tS*^Klt5C 

^. !SJ 6 1 - 1 4 3 7 6 4^4i«, |H)6 1 - 1 4 8 1 5 t^jff* t^. »-©S5IUc!>»* UV>J8«Ttt, 3rf± 

9 ^i*K««SnTl>«7/l^l/= 'J^jl^va 50 ^U^«a(t:0n*iSlC«jKIS«tt<K»flS«tt^6&S 
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©tf8T***&^tt&«{fc;£!»te, (8 

lefta-ofec-ranKf,^. M,#wtbx\meo, g 

eO. Alt 0> . N 1 G\ CaO. BaO, Fej O 

• , y»Oi , Sid . ~&it?-i> >$WMtoto^ a 

] N, BN> Sis N« . L i »NS£©3?fl;*> S i 
C. T 1 C&Ofctt,®, SrS, EuS. CuS. Z n 
Sf?©fi6fc!&> tfcttMgFs . Mg (OH) 2 , B a 
so, «, ft«n«AlBMiil«M:#««4ttfS^2:«t 

«»J**tJ;i3Jt«Wv<;i.h-tt*frTJSIRRlflB&Gc 
O, MgO, AIj O, . N i OlfW&JKRT&tf&t:. 

[0 0 5 31 ttft«ttttft«ft«4ln^&ft«AKJ!B. 
m^fcafc-SISHcjfcCfcP VDSK J: 0 Kit* d £# 

^#e.n*j;'5tz»ffij«j;t;«i«*tefia«-r5. pv 
mfcmT©cfc3fciffl»ts;:£#T£3#. t>?n© 

a. XfflIMm 

[no5 4] #s®©^$8:, «wi*«»tJ:5tr* 

£#ff*LK #«»*«XttL&V»fc«&©*mi, -t© 

;W?SLV\. «:H£S#ffl©*rH«JiLT;fiS# 
7-ft^%©i 5 lc»!tcBtv>tm*ffiffl t fc £ C © 



(9) 4$M¥7 - 1 6 9 5 6 7 

c©&*TfcJfan,^ffittS^ttDs*^ ST-f-A 
mtfE£telfc*fcT&»8*{fc!8j (Mg 

K#*L<te2 Oft&T^J:^. aWTM©*©?^ >n 
-f*J©#£g»l XI O-'PaHT, ($K6X1 0" ! P 

©E2)£7X1 O-'Paftl, 8F£LOilXl 0 S P 
10 afeUKU -©&. «*®ftTa&.&&JjSMg£l 0 0 

#K3nm/#OTaW3;l^. 

X A -y *&©*-?# fcff £ LI^&fc.RjSttX/t y 

y ^i£TM g 5iS;<bfiSaifi*Mt 5 (K&© 

<5) «&*WC£4fc, 3S»^M« 1 SSffl&T. 
< li 3 0 ^ JUT, 3 & K«F* t < tt 1 0 #£(T*U U. 
Sfc. Kjd-f^vwiinSiaEEHi 2 0 0VKT. #(C6 
O0VKT*W*L<. kT-A«Wi5 0 OmAfXF. 
mz6 0mAWT*^F*UU. 

[0 0 5 5] ±^©J;^KUT?gfi£3n5««a©^ 
«, «^ffitjR*f^Bflt©!»^*V^T»a6. 

t)*i*<fts. Ofcdt-jT. ff»»©J9*lcfc±IS^ 

SS©««SJS (10nm/#) Tf$K1-i£^t8 

B2 0^Tfc-T*iMSA<*S. *bT. d©^©^J9 
©±fSffltt*!ll 2 W mf*5. ■RSIiawJSi^OTT 
IStt-e©{8«»*©^ICctDft*t). -«8l:»l On 

SJltAtT^av*. ^*©Wt8ELsS7-S#-5 

jfc&#aE©«JS*-C£-a©*2H«TTfr 5 d£*' 
[0 0 5 6] ifc, *«?9i:*v>Ttifil8lc«i!)«|8| 

c©«su6tttti*$Hf feaasa* (w 

50 ©. ft*a«af*ft <£TF, CVDfeii55ce*i* 
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(10) 

17 

7 y ifc£8«lCpfi8tet>©?ifcnt;f£V>rt*> iS®fi0/J\ 
5ftfc©#l£lc*f£LH. &1i&f6iBft«#-?ft;£«ir© 
A#0»JfcbTl±, ^nmKT©*>©£W*££:aiT 

CO 0 5 7] (DPVDt£lC^0«Sl»Iffi*1i5liJfiiB!ttia 

#'jxfi/>, tf'JrTWPx #uxfi/>. 
:S«±i;:ii&£irr3;^3'tf-£ , t>©. 

1988, 30, 22#S8) . *Ua'J7 (-i«Sco^/-7 

V-^t*. 1988, 30, 22#Sg) , ^^©6 3 - 1 8 9 6 4 

6 3 -2 2 2 0 6 WAmiZWlTKZ ftT^Zy <ym%l%ft 
^ittrtil. #fflB36 3 - 2 3 8 1 1 5^?g(CPi^:$n 

k>. #'ii'nDhU7Mn.x5 1 l/>, jfij^oo 
^7WnifV>, ^anb')7)l^-uxf-l->biy 20 

•TS$7-ylK#fi-fr# «$«S¥3 - 1 2 9 8 5 2^»?g 
[0 0 5 8} ©CVDft [^5-XTflt-&S (77X7C 

vd) ] icJ:Qi^FriBtt«aififlHtiti^fl:^« 
*UXfVX #'Jfh77MDIfl/>, tfUfcfX 
frh<) t^lVisyy. HWtffrh*)* h+-»7X 

[0 0 5 9] @/\-7MD7*3-Jk /1—7)\,tu 

®0fIPB6 3 - 1 8 9 6 4#tt?BlCM^$*rr^S7-;/l£ 
£i8S5J"7ffrS«3. ftBflPB6 3 - 2 2 2 0 6^$aicMjS 
SflT^^s/^JKiftSH^fc^ft, ^MB86 3 -2 3 8 

# 'J 7 a a h ij 7 jlotax? k >. #'.l-7?na y 7^ 
st-nx^wx i7DDh'j7;v*oxg i ix>i:i;7DD 
i?7AtDifi/>i<o«t^ 1 18««jss3rr2)^ 

79**IM (#H¥3 - 1 2 9 8 5 2#£?&#!i) 
S© 7 40 
(0 0 6 0) {RllJBfi. fflt.^&rtf^ft/S&fCfSC-C. 

*n-?tipvDffi (.i:iea)©K»^fc^«5) . cvDti 
(.fcK©ro«$>-?ft;-&<Ki) , -tvx hj**fcttxtr>3 
-f-i* (-tS2® ©&#?#;&&) IctDRttS'-t^-C 
;:©#&©««.l!©#Stt* W^-BtfliWBlfefr 
teirfcj;**^ 1 0 nm~l 0 0 *n\T'$>ZZti>W$. 

is. wte e l * e> © e l #fc*rr*a>fcttK:iin& 

&7j&l;:J:<<>&$faJ©jgfiEtt. 0y*.tfJJTF©£5f;:LT 50 



ftM 5 ^ - 1 6 9 5 6 7 

IS 

tt» »t#li3*2>a?tt*Ma lxiO'P a«T$f * L< (4 
6 x l o-'PaKT. £»3S©iD3l&fflKIJ8lfc7 0 or 
«Tff * U < \t 6 0 0 CKT. SffiffiattSfc 2 0 0 1 

m/fJ>£rF*?*U<ti3 nm/mXVtlsTfm-fZZ. 

[0 0 6 1] • CVD& 
Ifl'X 7"Dfcfl/>ISi(D5l«:©^y7-i&77XVtr 

«toa^-r*7'5Xva-g-*t»*uvi. -&©&## c 
v d ij»«ias*isfaic^t-5fc*^a-cfc5. 

[0 0 6 2] -^rXhSi 

S£li/t-7;M-a7=- >$©7y*£g&lc£jS3 
1i. £ ©&«*£«£& IC®WUfc&. 8-1 6ftfflaft 

Tt>&j»©SKK:*i*&M«T&^©T*&-?;&-5. % 

tmwttSis 1 2 mmmm&m^T'&s. mm^<osm 
s. 

[0 0 6 3] -XK>Xi-h& 

Htt©«-&t|3)«tUT^fcSf*S-, 1 0 0 
~2 0 0 0 0 r pmtF*L<t4 2 0 0~8000rpm 

^©£*3e.lC5~6 O0»*U<«1 0~3 0#1°1 
+YXhS©«-&tR«(CUTl£ft$-e5 
£tK:<kD&9S£8<b. E©itfflj&tt©SrF*tt. 

Jrj;!) S#©X5-f F#7X©*£3 (2 5 
X75X1. Irani) ©flKSftSfcttWtRELSfr?? 
0. 6~6m 1 , 0th<\±O. 5~3tnlT*5. S 
&*©§«si©ajtti*vx h*©*^tI§]«fC, B«t 

§:©.ftfre>. 1~4 0 g/1 0 Om 1 $f£L<»i4~2 
0 e/1 0 OmlTJSi. 

[0 0 6 4] *i-Xfj£Rtfxe>3-h&©V> 

rn©7j^fcfc^Tfe. a«atKSKj»a*sflinT 

3 0-1 OOtffSl<B5 0~8 0t-C, 1~24Bt 

ffl«ff£U<li8~l 6Sf!W. 3 

LK. 

[0 0 6 5] 2) jttit® 

: iftga^a® 3 ©±tC*i£#: 1 1 3{Hl:ifi 

^75*^. K*©iRS4 1 tK*/'?';7'-S4 2 tS. 

c©«it^r-r-5xa®oiffl^-ifflw±e(®-r-5. 
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tetbTa&nTus, ass. xtr>3-r-<>^» 

®»*»iRB : 18^©JR©4 1 tffll^fiiWttT 
tt. (1) -l - *Xfc#^>-> j v;H' ©/hSU*r«ft-& 
ft. fl*tt*?«Atf%(t<OXAttS#f^ 75>*tt 
Sir, tK7'/>ftm (ii) 
(in) 7 <y family &ftJMfc*;«S©T 

»tt«#«f. (iv) ftJK«R«, 0JA.tf&fS#»Mmg 
i£©Fe, Co, NJ, Cii. &U7)Vt]V&m. *± 
S&S*, tt$BH»©*£v>&MMxti, Al. In. 
Mg. Yb. Zi. Na, 5C*S*^5rt*»T€5. 

fit 8® (^7-1^1, PC, PS$) £^f<5Ct*t 

8* A «; 7-B t V TB, i LT/S ^fc&JKKfl; 

&. s i*sfft!»«p**w*v:t*fc#a. »*A'J7 

®&*, C ©tefc&Stcj&UT C ©StiLE 4 ©fl-ffitc 3 
[0 0 6 6] 2. SS-CDK^ 

# 2 o«beh 3 &£ r J/mn.\m±m 4 ©4>& < 1 t>- 

isi*0j*fflv>&#fr» £0 ©ft.it £ff 3 fc 

UTfciK rn$©<SaJBfc±tf*lit/H©Vvf*tf> 

(bit. uma±m2' t^5) ©^Kaiassa*, » 
*#«*m^©«*©«*&i»ih-r*. ft#B©+i;K 

-&£®^r*%ft£ft#3-rtfcJ:^. 8-*©«*# 



01) #88^7- 1 6 9 5 6 7 

20 

IBtUTti. Sfi^»Jfi#:**«-Clr-5t>©T$ 1 -5fte. 

KJJH8**!lt?*tfcfliUfc0. v-f? a 
ftLT. *it»ijS3»3tt-Tt)J:V>. S&«HH4s 
irm±S©-^£K#ILT&Vt£*£. *-©«£}? A 
W LTliK Sit, #SM±S#y;H*. ¥*>Dt*. IS 

a* &*si]© 

* IC Ji» UTffiffl L T <fe .fc ' »*!R* 

^ -tt^fBfttin-SCi:^*?). 0. 0 1-5%At$^lC 
tO 0 6 71 BlifcSr®*, KJK, 

^r-fV?± (tt±«») , Stt7;P5± ( ->U*7;l/S 
-Vtv-ih. ->'J*, ^;U3-7, ffif*.^ (Tfifl*. 

^x^pi 2 ota kroaaT«njSL&t>ffl*w*L 

5U © 

[00683 ommm&mwmma&m (Fe, co, 

Nl. Mn, Cr, V, Zn, Cu) *». 
■^©^R«. fcU<«*©ffift«). */tBHM«*»tB 
MWlO&m (F e, Co, Ni, Mn, Cr. V, Z 

n. cu), •?-©^«afeb<a-t©S6fl:©t : &K-fb-7^ 

(tt±fi£» , Sfe7;V5^- > ~>'J*7)P5^-, 

» *"6atin*-«±.©«jH* e ft-a fc© icffl^ 
n 

^c»sbv». fttx\t. mt^fvih (id coojg 

CoO+1/40. — 1/2CO? O. 
CO 0 6 9] <3>^*»*»3~3 0©-iR*&«ri|R©i» 

50 >, 7^*>, 7jpy>, rass^s^raffl 
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22 



ft) . ?gtt7A<5 7\ ->')*7)l>s.i-, W5-fK 
£Lt©ftHfcl 0S*XETF©i8«-CffiJ$£-g-fcfc©. 
[0 0 7 0] .'UVZA, Di>r7A, 7(7 

< 1 SS%£TF 0.001 S«XRJD ©»£T®fl; 

t^v^a, sBYmc'A, ism bm^* 
(tt±&ft) , gtt7;P5^, ->>j*7;w5^, 

[0 0 7 n £©J:5;&»»£*«9Jfc:i3UT#jfifcJl!* 

1/2 0 2 



R-CH=CH-R 



tt»i»*SK#-r*J6**t*5. BMbnAVH- (II) © 
fflL;fct>©-Cfc*. <3>©«&. 7;^>-^7^->->©# 

[0 0 7 2] 



R-CH 2 -R 
[0 0 7 3] 

[fb2] 



R-CH-CH-R 

V 



Oz 



R-CH-R 
O-OH 



H 2 0 



[0 0 7 4] ®©#£, ®, <3>traa©fi8***»5. 4$ 

1/20j +C— CO 

[0075] 3. mr-omi 

M3 i starts. »i=©»?aicfflv>sn-&ft8J!3© 

SttiLTti. SfiTlS1ft:©fe©T*ntf^lC®tlS«^ 

k #'J75 F$?©#ij-?-, 5 i --i#>1t», ffSfi 
* : x7D>AF©J:-57i7 ; e;l'7rX«©3fft»ft. 7 
^S-^Jft^O^JSDBI. *fcH«-S I :o-S1C, « 
-C. GeO©J;3&&«*b£/f)^-5Ci#tT!£*. + 40 
Tt)7-7n>AF*»4$ll»*UK tfc, {£8S©fl?8 

tt. Xfcf>a-hfe. X/Vy:5"J>^. CVDm* 
S H tfti-CS 5*^«83t»SBI»f«Vifc». X fcf 

litTIi fflAtf. «<73*S*«| («|*ISB'7^->^ 
A. 'J SA$?) . ^bift (iS-fe ii ;!-->■> 

a. ^c.iy^A^) Kfl:^ (ft{t*;wv?A*) , -> 



-> R-CH-CH-R ' 
OH OH 

*?z\i7)\<t><)±m&m (f-hu^A. *mj*a, 

i osjR%eiTT*5. i oas% 

*. ft*. Jft*SI3 lSr^#f-&ffiBIB3©^®Jfc, 2 

[0 0 7 6] 4. ?&S30)5Zm 

£»S>*ft 4 4 £-&>rf 5#$fcttf&®-fl:ftffiJiJB4 3 

**jfcB£8lBLT'fe.kK ^©»jfc@4roTflill- 
«»H*RttTt>J;V>. «l«)fl^ft4 4 tbTtt. &m 

■?$>ZZkff»*h<. 6 0fifi%«±8 53S%WT 
(380~650nm) TRjSfSfi6»S^-ra©^ 
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J:?>9-fcil*»i*u aifcH©#fc «#) Bfc*tt 

£#IgB4 3*&tt&$iM4±Cti®&jm£ftMl' 
B. »*B, K#BHtB. «aB«**tf*£fc*«T3 

ft*. JiE©ffi©WifcS£«BT<b«3-%. «JMC«E» 
y *»8rlB, -> 'J 3- V*8tg&fc ^ 

[0077] 5. mzmmi 

X ] 0- ,J c c • cm/cm 1 • s • 
(cmHg) «TT*5#«B2 2£4>fc<it>-BK 
#&*>©*£ ft*. C©W«B2 2 0±Xt±T«lt, 3 

SKiW*tt©*tifc«&«»-r5©a^3:U». *ft. - 

cd*«B2 2©T«itr«»B*KltTfcJ;U. 05l:fjt 

1*351 6#3fn 6 (I 9 5 9) KJE«StlT^S* 
i£. J. Polym. Sci. part2A-2 vol.8 p. 467 (1 9 7 

o) &tBm-£t\r^z>-]}imzmvfzz.tiflT:-$z. & 

3-)K -t^n-x. tQ7r>, »R«IM?0»K* 
^tfanttfTSS. -?-©j*«8;il,Ttt. #CWPSli 
ft<. S&S, X/v^S, **XhS. Xif 

1:8193 bfcdt. ^-.^e.^2*t?©5gB^*aa: 

M*ftfc>«ft*>©T$>^TfcJ:t<>. 
[0 0 7 8] 
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24 

2 5 X7 5 X 1. lmm0lMX®;tf5X« (HOYA 
*t»©a«#5:*> ££«£LTJ8K c©Sfi±t:i 
TOKSl 0 0 nm©»at?^SUT»W*atL/t 

5) . HOBWXtfSKfc'f 7^Di;W3-W3 

oanfljBtfftftfrb&fc. iifc)c-e5 5>iwsfe*t, •?•©& 
v7'ntf;P7;i'3-;i'T'j>xLrc^i:S£«N ! #x 

ft. ft#&0BW£8£££TfflK©*$j83fSSE« (B* 

KCN, N' -^7iX^-N, N' -tf 
X- (3-^WiZJ» - [I, 1' -E7xX 
M -4, 4' -v>75> (JUT. TPDa>5) $2 

oomgAn, iftmo^^f^ym^mmm^-hiz 

HJX (8-=Wj/-JW 7^5X>>A CRT. Al 
q. t^5) £2 0 0mgXnT 1 nQ=7-\>n-fo* 
IXlO-'PaiTfiiffUc. 

[0 0 7 9] *HT. TPD£AttftlKlBeg&i)D85tf- 
|~£2 1 5~2 2 0WTMIT. TPD£3fc®>ta? 
0. 1-0. 3 nm/#T31tMfi© I TOI1C 
*StSttT. 88)5 6 0 nmO.TF.^JEAH&fKBIl/fc. £ 
0i£®g«£&tt£i&T*^ft. iETl&AB 

£. Alq. £Aftfc^U7x>»m&Dfc#-h£2 
7 S'CSTiDfcLT. Alq. £i8s#&&0. 1-0. 
2 nm/#-?IE?iaAB hlcJfcBtetfT. il?6 0nm 

ft. *C. W^'sQk (Mg) 1 g £T'» AttT&V* 
fc=E'jyx>»fiK*n**#-ht* (Ag) 5 0 0mg 
fc^aAftfM^'J 7x 1- 

n^ttMt&u Mgsi. 6nm/#©^s«r»iS 

•S-a-. l§HSlCAg£0. 1 nm/fJ>©SE3t^arrSSt5 
-fct-T, MgtAgtOj|§ilIA»6a5lf 1 6 0:nm 
tO*ffi (*frS)*ffi) S563fcJB±fcWtfc. ^?7Xlil 
C 1 TOK (*«) . IE?lffiAB, SS3tB. is«fc^*HSJ 

HMg:AgIiDI nrf^lc<kD»|g*tOfflUfc. 

c©««8Tt>5-s, n^mzmh, 1 xi o-*p a* 
[0 0 8 0] emmomfc 

S$f+>/1-l<?l:8iS«Al/T, >/^-(*j 

* U >.«««itDJ»#- h («|SJ«ffi^»^© "b ©) 
*4 8 5"CtfllJ»UT. MgtO. 5nm/^»f« 
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SttT. ttJBM&ttOft&BlcRffO. 3//m(3 0 0 *»®X*SKTO. 5 <tmSsf5®»Hi:LTjiS»Lfc. 
nm) »MgO« <&nm ZnWc. *©«9«±eMgO*B*ftj^TW/t»J7Hi& 
CO 0 8 1 3 **g*Jg -KftAUT-ffOffittt LTO. 5 tf maiflftftLft. ±fc. MjLJISTttJI 

* OSSS 1 x 1 0 " 4 P a *Ti*E l/TMg$lnm/* ft. *7-£^£3-ti-fc. 



«H(v) 1 


igit£&(fiA/ein*) J?£(cd/V) 




6 


1 0.3 2 9 0 


1. 47 



ftfc. SE3>M(*9 (0. 3 cm" ) Ctt. 1 Offl?©JU;& 



8 [0 0 8 2] [*JtW2] 3IJt09l©MgO <MWV) 
7-m) ©±tc> 3Stc?S~o< D51l/#&i:LTM 



m;t!(V) fBasffflftnA/cii 1 ) J?&(cd/B*) ?8}£3»(ln/f) **ggft,&©3R 



6 10.0 270 1.45 7® 



* kt&bai i tmm. i o m©ffi^»tcTRS5 

[0 0 8 3] 3 ] 5£J60fl 1 ©RJ&SMXJBOM g 

©tt*?Dlr#'J*-#-H«JB (Pc) ^©FelS^* 
:#»B?£&T©3MIT 1 0 0 « mm® Ltz.. F e ©¥*J 
nm\i 5 /z m, $HR»ffi»iP c : F e = 5 0 : 3 0 && 
%©&#T. CH: CI* mifrbSm&tiilktz&Ql&ir 



(ffl3K5«Mfc*tt«, SSffl*:4 40M) Slxio- 
(i>o\mSL : 3 7 OtJ) CiO 1 0 wmfflSUfc. it 





«1S»4s(1b/») 1 




6 1 0.5 2 8 7 


1. 43 


8® 



ADEEM fl 


ISEfBSdA/ca') itWS(cd/a>) 




!£#&©» 


6 


10.fi 304 


1.50 


3ffl 



[0 0 8 5] tJt««2] «RH©**a)HL.fe£ JtftWl tati|3|«T?»ofc. 

^•Ji^JSWl tragic LT&T£f£Kbfc. %3fettf64 



«EE(V) €SSSm«CmA/cmn »S(cd/i») ^^$(lm/w) 



6 10. 5 3 00 1.50 4«S 



[0 0 8 6] h»IM»X0*R 
3s^f£S!i|*7&. 35® (2 3"C) ICTs StS&iE 

3iK«l*CJ:D«3tM©^-tt©Sft€»iWLfc. 
^910 0 O^HBft«8583tA©»tteiT©<t-3t»o 



&$£0t|l 5&5&0-12 Sy6CT3 ttfe^ll tf;R#!2 
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27 



28 



1 0 (5) 1 1 (4) 9 (1) 1 0 5 (9 2) 7 0 (6 6) 
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£ ©*S* \z i. V »*®JRHR tfR*A >) 7-m fl> S ifc 5 
[0 0 8 7] WS[fiT«lM5ft*0«B * 



Sffi (2 3W KX, SJffll 0 0 c d/m' O 

fc. 



J*f£©¥#ierM WW) ^©gUWSIffl OSIW) 



*j£0tl 


4, 


6 0 0 


1 5, 


0 0 0 




9, 


3 0 0 


2 0, 


0 0 0 




7, 


500 


1 7, 


0 0 0 






2 1 2 




9 5 3 






5 0 8 


1 2, 


0 0 0 



[0 0 8 81 [SMtOT4j 
W$EL$?©«jg#©ftSS ^ 
2 5mmX 7 5mmX \ . lmmOt'fX(!)fl7Xlli 
ttlt ) TOSM 1 0 0 nm©JS 3t?fi!EfltL;fcfe©*S 

m 7 MVfuM)V7)V^-^-QZ 0#|fflg«i!fei5fc#L 
&. *LTZl®aW*ttXff*ffiK©Xa#MSl (B 
*£?SS;flSff:S() ©aUS^l^-HS^U t'J^T^ 
S!©ffi#iM&3}?- hCN, N' -/7i^-N, N' 
-fX- (3 -^f^7iZ)W - [1. T -f7x. 

-4, 4' -i>73> (TP D) =£2 0 0mgH JO 

n. ^fcai^'j^x^affifitJDiis^-McKux (8 

- + 7'j/— ;W 7^S::t/A (Alq. ) 52 0 0m 

fc. -5-©«TPDA9©l8E#-h2 1 5-2 2 O^S; 
TMl/TPD£|Sf$S0. 1-0. 3nm/*DTS 
ffi.fcC*8IS-a-, 0 nm©IE?L&AS£fiR«L 

&. C©t^ffl«t§S*tt^iSTfeofc. CftfcJt^Jg 
#i^0Uir££fc<iE3lJ ! 1:AJi©±lC. t>-5-0©# 
-hiOAlq. *3gft»£UT6 0 nra«I»«L 
it. #-ha&#2 7 5tTlflW 40 

0. 1-0. 2nm. SSiaSGSSBTfe^t. *IC. 
■tU7 , 5 ; >«ffitattlj«*#-|>ICV^^->^Al g£A 

n, * fesij©^ '.) f'fyut&mmm^- h tc-f >-7>? a 

5 OOmgSnnL f«)f^S£2X 1 0"Pa$ 
-e&tF.LT-f >y'>A*0. 0 3-0. 0 8nm/ff>© 

^U7x>W#-b^i5V;y^->'>A£l. 7-2. 8 
nm/PwasSjfflETjSiBLfc. v?*v"7A. -f>S> 

oa©*-kis«h. ^^cti5 o or. 8oot;g.« 

T*t&. lXh©*frTV^i"5At'f>^'>A©jg 50 



££JR««£3KfcJg©5Afc 1 5 0nm«|®jS*U^iS) 
I TO/TPD/A1 Q/Mg : 1 n©* 
-T«fiE©W«JEL9R^©«HS^r#&. u©t«EL 
#?ffl«JWftffitt*JE7V. «S&&3. 6mA/ cm 
■' . »S)05c d/m" f**aE*»^ 1.3 1 m 
/WX*o&. 
[0 0 8 9] &8*r±JI©E5EE 

U -X AtfcS. ffiftfc : 7 D ij h F C - 4 
8, lOOmll:. Th77AtDIfV>t/V7Jl, 
:tn-2» 2-x^^;i— 1. 3 -v^+7-;V<i:©«S 
(7=3.^>tt.Sis fa*:r7D>A 

f k o. 1600) s o g mm#tc%m$:&%%z 

#Clt*bT**XMHSff»LfiE««jhJItLfc OR 
il 05?n» . 
[0 0 9 0] [HJS095] ^7*!?^>0. 0 1g£X 
-fJV5ml fc«;4>L&i6«fc/t5-;?!?A0. lSfi% 
Sttg&Jitl g 5ftl^r^S3-&&S, 3*#X£iifoI 

£tf&*fcj«*3-e i o ot: 3 o^wsafts-t*-, 

a*>#Sx7Ci>AFNo. 1 6 0 0. 5 0 g«# 
S-ttfcftSX 'J -XAttK7n U^— hFC-43. ig 
StHOml Kin*, flUMHRLfc. £©&?«£ 

«3BtJfclS£L£ 03U90. 2 5'J) . 
[ 0 0 9 1] 6 ] ft£X 'J -X AttK, BSffi 

£ : 7D'Jt- hFC- 4 3, 1 0 0 m llC^aJtf >1fc 
S3t 7D>A F N o. 1 6 0 0, 5 0 gSSf^S^JB 

fftic-Kfcs/U'h on ©»*o. 5g&%mm4t 
mmo. 5 5U) . 
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^98¥7-l 69 5 6 7 



29 

[0092] umw 7 ] <y&ni-w A 0 . 1 g 
l omi ic^s^-a-, m&7)vs.i- (.taytmm 
ss&fc : 7=1— V)va- 5 o) i o gzmxxtit 

-f> (m. p. =4 2~-4 4TC) iZtaXXmmLit. Z 

[0 0 9 3] [ite« 3 ] U -X AttH? O >J 7- 

-hFC-43, 1 0 Om 1 \Z"rhy7*ax?l>> t 



30 



10 



►7D>AFNo. 1 6 0 0) 5 0 gZteMmtfzmmG; 
WSSBMJBtbfc (BysUOSimv) . 

[0 0 9 4] [Kt»f4] a*/r^*aais«&ifn- 

#v?X«t>T5 OtKJnjRtfc/^^-f > (m. p. = 
4 2-4 410) ^Mfl4Tm>fc*tiitt£**U » 

•J) . nMW4~7#i:Vib&m3~4n%mEL$¥ 

10 0c d/m' T£*»jMBHRft:fe.fctf 1 ^M&©# 



I » I 1 





4, 


5 o omm 


20, 


&SKW5 


5, 


0 0 O^ffl 


20, 




4, 


o o ami 


2 0, 


*»Cil7 


8, 


0 0 08$I?B 


1 o. 


it«Effi|3 




i 5 omm 


2, 


JteW4 




1 5 omm 


1 , 



0 0 0 R5fWEt± 1 2 *rm&{UZL 

0 0 0 SSUBfiU: 1 2 n imttJt L 

0 0 OfcMSU: 1 2irn®%{tttL 

0 0 OltSfflJEU: 1 2>r;j&&ftfcl, 



z<D£o\zmzmm±m%?HZ>i:r)*, *v>Wzgt 
[0 0 9 5] 

£tR#7Xfcl 0 0 OAOl TO (lft'f>^)A-S 

'^SffiflC-b-y hl> 5X1 0 6 t o r rO^STN, 

-1. 1* -fc*7iX;U-4, 4' -J>75> (£ITT 
£2 0 0A3S8U 3l«ffTPDt8-* 
'J >©T;w.x-'7Zx«i«w 0XFA i q 5 

(fimfcifiSS) 1 0 OASfiSftU 3I£IS#A 1 q» * 
2 0 0 AMMLft. 3 St;, v A (Mg) i£g 

(Ag) 510:1 ©M^fcfcT 2 0 0 nmSIflTW 

[0 0 9 6] &H/a©^/£ 
#IC. ft«X'J-XAtt»7niJ^— hF C - 7 2 4> 



^v"7A»**a*{fcTl 0 0:1 fcte£<fc-5fcitT# 

51? (6<Oft«P>aT*iaiBCJI«!SII9SUT 
#«»£}BJ*b;fc. £U©&fm£T3E&£B§l t l 1 Tfr 

^T»-5^8e>^oa^<. «jsm©4>E*>ftv>. * 

[0 0 9 7] [itttWS] HJSW8©^©«a®KV 
#*v"7A1»*£8sinUfcu;: iEWt-tt^K BCSffT 

[0 0 9 8] [SgJfiW 9 ] &«098 TfflV>fcK*S0£ b 
TW7^->7A?:tKa7->- 74A (l£»|0^ 
!CftAfcH^BH«»cbT*TpS^»Uft. •?© 

[0099] [&jsw i o ] 5US«si 8 rm^itm^mt 

50 
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31 



32 



mm 



Mg 

tl/*a7—>-?4A 
JStKM g s o< 



SBfciSSbfc. 70 

(oioo) [SiSfiJi i] 

2 5mmX75mmXl. }'mm<DjJyX&&±\Z 1 T 

frfcfj&K S6ICUV*V>«»fe5»l«Iff»-9&. 
z<DW*V>WHztt> ft^a-y-ArW 

fl£©3S£Sifi (B*£#ftfl5aS8) ©2&«#;WfcB3£ i» 

bT. ^'J^x^rofSfililD^-ht-N. N' -fcfX 
(3-^^7ar;H -N, N' -y?-.^ [1. 

r -f7x.-;W -4, 4 1 -yrs> (tpd) & 

2 0 0mgAn, *fc®5EU7 r x>K*-hlC4, 
4" -bfX (2, 2' ~=J7 3.- )],)£- M \fyx.-JV 
(DPVBI) $2 0 Omg AtlTJt^fc $ 1 x 1 0" 
FaSTMiaft. •£©£. TPDAO©.hiB#-h£ 
2 1 5-2 2 0 ICS TADS* U TPDSStjiSO. 1 
~0. 3nm/U>TaWXJ$3«±lcSf*bT, R»6 

o nmomntiAfazmvtt. zottnmmms. 30 

fl.aAH<o.hfc. b?— 3©#-h£DDr'VB i 
)£JB t bT 4 0 nmflWSahg b£. MS 
Jt#2 4 Ot;-?*0. ««f*.«HO. 1-0. 3nm/ 

bT. k?d^faw±i;XT->PXX^-.^35iOVXi' 
£&Hb. S^*fi*^^fcBSbfc. £fc. t'J^T 
>»#-MCh'JX (8 7^5-^A 
(A 1 q' ) £2 0 OmgXnTKa«lfcSS*b&. $ 

Sir. €'.;^x>»©fi$t6aJ(»#-hf7^->'>i.>J 40 

#>£lgAtt. *fc3-5^>^X^>»WN*X!ry h 
fc»C7-f-\-£5 OOmgAn»HBbifc. *©«. 
$1X10- ( P aZ-Vi&ff.LTfrZ, A 1 <j J <DX-otc 
#-h£2 3 OttTML A 1 n ' £0. 0 1- 
0. 0 3 nm/#«3&:S&JtT2 OnmiS^bfc. 3 6 
K. i&O. 0 1 nm/#0^^ffiTFI^fcjaffiM 

A£1. 4nm/#ro^^«T^b«ie?)fc. _hi£* 
ftTT?*ivOAfcie©££$ISm«£&ftJi©±IC 1 
5 0 nmffllSTSlilfl, *U6|«tt£bfc. Z.0)% 50 



fcx. ov*e.i 0 V. OV^ 

5-IOVaO. 5 VPB18T5#-rt>THJjOU X— ^ 
[00101] *fitB©J§Sjifc 

xmitmsd^yti^^ i-vu ^^ta&i um© 

•/U*»7X £7 OS**: ©it*-?® 

H\ J5*lmm©*Jit/I£J§Ji£b;fc. 
[0102] [ifc«f0ij 6) 1 1 tB&JPlJS. IS 

T*?©«jg#£ffSb*:. tt±mthT-MMe;!$.fc¥ 

fc*JS«1 l.£Ei;&#-e#t±B£#J*bfc. 

i xt;jt«« 6 ©&± b£sis^£-Hv£:n 5 o ®r -ov? 

SULfctZ.^ $titfc<fcD->3-k £fctt«ttHtt« 

i lstfjtmwero^tjhufcjs^-tn-pni ofi-r-P 

BAISKSS (Wiix^i'tl!SH-2 2 0) ft 
(C&SU i&8£2 5t:-»-6 0\;£3 0*h 6 010-2 
3 0#£fc£1*-3&-tM' ^fcl 0 0*8*5 igT& 

6"C7fl$ofc. ±Kro 9, BSi&MZ* 
1 1 ttit&flj 6 fctfc^Tff-SJISr©*®* D ©(«1±. 
^;nc^fr5WAe©i«) k***&ftfc. 
[0 10 3] 2] 
#*EL3iT©*l£#©fe£t 

Sffi597^l:l 0 0 OA© I TO (KftM' >v'>A-K 
ft®) »£*^Lfc8^**tt£;tf5XX« &*vr 
•fs/^aS) S7-feh>*TffilfiS^U *V>T\ U 
V (SiC^a-9- A n i' a WSJff 

a»uv-3oo) fcxjt^bfc. n©&®s&abfcjs 

'MorrBHSSTN, N' - O-^Wi- 
JW -1. 1' -t7i=Jl--4, 4' -i?7S> (T 
?D) &6 0 0A3Kf»U 5l«ll#8-t Hn*->^;'J 
;-^7*S=*A«*A 1 q' *5 0 0AjR»Lfc. 
3 5.fc. Vi/^->^A (Mg) tffi (Ag) SrlO : 1 
©JS^Jtt 2 0 0 0 A*Sf^L-W«E L *TF©»i§#:^ 
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CO 10 4) WJ8#©Jgj£ 

z^m^omm^is,^ doctor tut) i~ 
=7v-f & y > ? ■> ? o&mm j&&mts. 3x10 

" ,1 cc • cm/ cm 1 • s • (cmHg) ) 

% : ?<?)m&#o>MaBft*m7i>x (1 8 0"C, 1 
OP) Lit. PJl±©J;3Kfl*HLfc;fr7-£Tie©Ifffi* 
ftTICT«J»3W«l 0 0 c d/m J ICT^m&IBIiU 
It, 

[0 10 5] tfttt«7] Sygflll 2TfflH/t»jfi#* 70 
-t©±lC«[»»«JB^5C:ty3:<. iUSBWSl 0 0c 
d/m ! CTS««RJE»'CTfao?f«S*ftT(CTa!BHB 
©bit. H#5 0 0R»|RSMB»a. fcTWWSBfcBW 
li^SWl 2©»£3. 9 5cm' (C*fU ifctitfn© 
#£2cm ! 3¥«&&#tt2 51C«;»Sa (M 

Jg9 9. 9 9%£Ur.©B£#i^i/5!t©l : 4©^.§l 
») * W7*^r-*ft) TBfSiLfc. *©*£*, £*g 

[01063 a? 
[3SSB©***} KJ-.raLfc<t5i:, *&gu©SS — » 

©*ft:«;gSjl-.b-C. g«KE:?T&5£ft«3fcfttt&lft# 
S^*©#«EL*T*Jj|ftr<5!:i: 

#t£s. «fc, *%?g©sina©«?gicin«v ssd- 

-f * JHC J; * s*T-©«Mtf«#fc £BS± L T&ffl Ic S v X 

^ssw-rsct^-c^*. $e.fc, *g — &*©& 
■iif)i^zi.zmi-o>^{b^K±^x, 3 Steffi®©* jo 

[^©WfrSlfiJ 

[01] *?PJ©. ®-©B^©R&$£8£»lC*T 
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#S?¥7- 1 6 9 5 6 7 

34 

8rS0T*S. 

t®3] *S59J©, SlH©^©M*CT$*St65tc*-r 
[04] *^W©. fSra©8$J©A#M£8:iSW»;:ST 

®rffi0T*S. 

[05] *5g!B©, SIE©«99©IWt:«%*itftlc^-r 

[06] *^©, mH©^^©^©^^*-*^^ 

[0 7] *58gg©. »E©*W©»©a#«*SiWt 
*-f»rffi0T*5. 

1 ■••tPBfrfr 
lO-JtfllEL*^ 
1 1 •«« 
1 2-ftffi 
1 3-S« 

1 4 
2 

2" -88RMJI 

2 1 -®^kaj8ffiSC7>U x 1 0" 1 ' cc -cm/cm' 

• s • (cmHg) vtrmm 

3-ffffli 

3 1 -ffiizKJW 

4 1 

4 2-BS^A'JTS 
4 4-«flBfij«* 
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7-169567 



W3] 





[1215] 



[06] 



10. i l*IO-«cccni/cni I .s(cniH9)<!'r«J» 




[BI 7] 




8: ffl 
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